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@) M thod of decontaminating mineral oils and dielectric silicone fluids. 

© The method comprises mixing the fluid to be decontami- 
nated with a solvent at a temperature suitable for a full dis- 
solution thereof, separating by decantation and/or centrifuga- 
tion the solvent excess from the fluid under treatment, strip- 
ping the dissolved rests of solvent from the fluid and recovering 
the solvent by distillation under separation of the polychloro- 
biphenyi originally contained in the fluid to be decontaminated. 

A pyrrolidone or an alkyiderivative thereof is employed as 
a solvent. The mixing, decantation and/or centrifugation and 
stripping steps can be cyclically repeated until the fluid is fully 
deconctaminated. 
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TITLE 

"METHOD OF DECONTAMINATING MXNERAL OILS AND 
DIELECTRIC SILICONE FLUIDS" 

Applicant: D.E.L.CO di Coppo Ing.Mario 

Via Umberto i° N # 1 CUGGIONO (Milano) 

Inventor : Mario Coppo 

The present invention relates to a method of de- 
contaminating mineral oils generally and dielectric sili- 
cone fluids from polychlorobiphenyl by means of a solvent. 

As known, for antifire purposes, fluids on the ba- 
sis Qf polychlorobiphenyl (PCB) have been often used in 
the past as insulating fluids in electric equipment. These 
fluids, generally a mixture of 4OJ6 of trichlorobenzene and 
60^ of polychlorobiphenyl, exhibit very good antifire pro- 
perties which assure a reliable operation of electric equip- 
ment even in environments in which the fire conditions 
could be promoted. 

For example, there are in Italy only tens of thou- 
sands of transf ormators, circuit breakers and other elec- 
tric equipment still filled with this fluid and an unde- 
fined number of hydraulic apparatus almost certainly still 
contamined by PCB. 

The suspected cancerous action or at any rate the 
harmfulness of PCB has caused the use of these fluids in 
the above mentioned equipment to be suspended, which fluids 
are gradually substituted by other less dangerous fluids. 
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The aggressiveness of fluids on the basis of 
PCB towards the components of the electric equipment 
is so great that its decontamination becomes an extre- 
mely difficult operation and the high harmfulness the- 
reby exhibited causes it to be more convenient to bury 
all equipment into suitably prepared pits than to try 
a decontamination thereof. 

Of course, for economical reasons, this has 
given rise to the problem of the recovery of the equip- 
ment by trying to decontaminate it as much as possible, 
by reducing the PCB contents at least within limits which 
are permissible and tolerable from ecological standpoint. 
However, since the PCB absorbed by materials, such as 
paper and wood, which are normally present in the electric 
equipment and the PCB adsorbed by the inner portion of the 
magnetic lamination pack or the electric windings cannot 
be totally removed, at least in a short time, because of 
its aggressiveness, a portion thereof remains attached to 
these equipment portions so -that, with the passing of tim 
it dissolves in the new fluid used in substitution thereof 
which in turn, is contaminated by PCB, thereby forming a 
source of contamination and danger for the operators. 

It is therefore axi object of the present invention 
to obviate the above mentioned disadvantages by providing 
a new method permitting the dielectric fluids used in 
substitution of polychlorobiphenyl and contaminated thereb 
because introduced within not fully decontaminated equip- 
ment to be decontaminated as much as possible, however 
within ecological acceptable limits so that the equipment 
can be reused . 

It is another object of tne pr sent invention to 
provxae a PCB decontaminaf iit^ method which can be carried 
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out without the intervention of operators in contact 
with PCB. 

It is a further object of the present invention 
to provide a method of the above mentioned kind, which 
performs a quickly decontaminating action so as to 
result very unexpensive and which can be carried out 
as simply as possible without requiring sophisticated 
and expensive equipment. 

These and other objects of the present invention 
which will appear more evident in the course of the 
following description are attained by a method of de- 
contaminating mineral oils and dielectric silicone 
fluids from polychlorobiphenyl which, according to the 
invention, is characterized in that it comprised the 
steps of: 

- mixing the fluid to be decontaminated with a suitable 
solvent at a suitable temperature in order to dissolve 
the polychlorobiphenyl and the possible oxidized com- 
pound s; 

- separating by decantation and/or centrif ugation the 
solvent excess from the fluid under treatment, 

- stripping from the fluid the dissolved rests of solvent 
and 

- recovering the solvent by distillation and separating 
polychlorobiphenyl therefrom. 

According to a feature of the invention, the dis- 
solving step of polychlorobiphenyl and possible oxidized 
compounds contained in the fluid to be decontaminated 
occurs at a temperature ranging from 50° to 80° C. 

According to another feature of the invention, the 
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stripping step accurs under vacuum and in an atmosphere 
of inert gas, preferably nitrogen. 

Suitably, the mixing and dissolving, decantation 
and /or centrifugation and/or stripping steps can be 
sequentially repeated until the fluid will be fully de- 
contaminated . 

Preferably, the solvent is in the liquid condition 
at the operative temperature in order to facilitate its 
mixing with the fluid to be decontaminated and further it 
has a good heat-stability, a good water miscibility, a 
very small toxicity and a very low cost. 

As a further feature, the solvent has a lower 
boiling temperature both than that of the fluid to be 
decontaminated and that of PCli in order that it can be 
readily recovered for reuse, this temperature being 
however higher than the operative temperature. 

Advantageously, the solvent has a higher density 
than that of the fluid to be decontaminated in order to 
facilitate the decantation and/or centrifugation steps. 

Suitably, the solvent has 'a low solubility towards 
the components of the fluid under treatment and a good 
affinity to the biphenylchlorinated and oxidized compounds. 

According to the invention, a pyrrolidone or an 
alkylderivative thereof is employed as a solvent such as 
1-methyl -2-pyrrolidone or 2-pyrrolidone. 

The invention will now described in more detail 
in c-onnection with a preferred embodiment thereof given 
merely by way of example and therefore not intended in a 
limiting sense, illustrated in the accompanying drawing, 
wherein the sole Figure is a schematic showing of a system 
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for carrying out the m thod according to the invention. 

As can.be seen from the figure, th oil 0 under 
treatment is pumped by a circulating pump PCl through a three- 
way valve VI, into a static mixer M, in which the pyrro- 
lidone is fed through a line 3 and the so obtained mixture 
is caused to flow into a set of heaters Rl , which are 
thermostatically controlled at a temperature of 50° to 
80° C so as to dissolve the polychlorobiphenyl and the 
possible oxidized compounds contained in the fluid under 
treatment in the pyrrolidone. 

Then, the mixture flows out of the set of heaters 
Rl and through a serv-ovalve V2, enters the centrifuge C, 
where the pyrrolidone is separated and fed, through a line 
4, to the pyrrolidone storage tanks SPl, SP2, through a 
three-way valve V5. Then the oil separated by the centri- 
fuge C, having still a 2? of pyrrolidone content, is caused 
to flow through a line 2 in a collecting tank SO and then 
through a three-way valve V3 and a line 5 to be recycled 
through a line 8 to valve VI in order that the above men- 
tioned mixing and dissolving step is repeated to further 

lower the polychlorobiphenyl content therein or else it 

a 

is caused to flow through a line 6 and ^circulating pump 
PC2 in a second set of heaters R2 which are thermostati- 
cally controlled at a temperature of 80°C and then in 
a centrifugal separator SE which is under a vacuum gene- 
rated by the vacuum pump PV and in which the stripping 
of the dissolved pyrrolidone rests is performed under an 
inert gas stream, preferably a nitrogen stream. The PCB 
containing pyrrolidone is entrained by the nitrogen stream 
up to the upper outlet of the separator SE, and conveyed 
to a water cooled condenser RF from where it is discharged 
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into the drain tank SI und r the vacuum generated by the 
vacuum pump PV. The pyrrolidone flowing out of the centri- 
fuge and stored in the tanks SPl and SP2 in the meantime 
is recycled to the mixer M through the three-way valve V6, 
the line 9 and the circulating pump PC4 for its reuse in 
the dissolving step of the PCB contained in the oil. 
This recycling step is carried out until the PCB in the 
pyrrolidone has reached such a percent as to permit a 
convenient separation by distillation which is carried 
out in a conventional distillation plant not shown. 
The oil is drained from the centrifugal separator SE 
through a line 7 and pumped by means of a circulating 
pump PC3 through a three-way valve V4 to the drain SC 
or else recycled through a line 8 to the valve VI to be 
again subjected to the so far described treatment. 

From the foregoing it will be readily apparent 
that the method according to the invention permit a 
decontamination from PCB with very high yields 9 at any 
rate within the limits permitted by the harrafulness of 
the substance. 

It should be understood that the invention is 
not limited to the d-escribed embodiment, but that all 
the modifications and changes within the scope of the 
invention can be made thereto. 
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CLAIMS 

1. Method of decontaminating mineral oils and 
dielectric silicone fluids from polychlorobiphenyl, 
characterized in that it comprised the steps of: 

- mixing the fluid to be contaminated with a suitable 
solvent at a suitable temperature in order to dis- 
solve the polychlorobiphenyl and the possible oxi- 
dized compounds; 

- separating by decantation and/or centrifugation 
the solvent excess from the fluid under treatment, 

- stripping the dissolved rests of solvent from the 
fluid, 

- recovering the solvent by distillation and sepa- 
rating polychlorobiphenyl therefrom. 

2. Method as claimed in claim 1, characterized in 
that said dissolving step of polychlorobiphenyl and 
possible oxidized compounds contained in the fluid 

to be decontaminated occurs at a temperature ranging 
from 50° to 80° C. 

3. Method as claimed in claim 1, characterized 
in that said stripping step is performed under vacuum 
and in an atmosphere of inert gas, such as nitrogen, 

4 # Method as claimed in claim 1, characterized 
in that the mixing and dissolving, decantation and/or 
centrifugation and/or stripping steps are cyclically 
carried out until the fluid is fully decontaminated. 
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S# Method as claimed in claim 1, charact rized in 
that said solvent is in a liquid condition at the opera- 
tive temperature, in order to facilitate its mixing with, 
the fluid to be decontaminated, said solvent further pre- 
senting a good heat-stability, a good water miscibility, 
a very small toxicity and a low cost. 

6. Method as claimed in claim 1, characterized in 
that said solvent has a lower boiling temperature both 
than that of the fluid to be decontaminated and that of 
polychlorobiphenyl, in order that it can be readily re- 
covered for reuse, said temperature being however higher 
than the working temperature. 

7. Method as claimed in claim 1, characterized in 
that said solvent has a higher density than that of the 
fluid to be decontaminated in order to facilitate the 
decantation and/or centrifugation steps* 

8. Method as claimed in anyone of the preceding 
claims, characterized in that a pyrrolidone or an al- 
ky Id erivative thereof is employed as a solvent, such as 
l-methyl-2-pyrrolidone or 2-pyrrolidone. 
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